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ABSTRACT 



A portable karaoke device comprising an MP3 decoder for 
downloading an accompaniment of a desired tune, and an 
expandable sound module for storing the accompaniment 
downloaded by the MP3 decoder. A video signal is received 
from a video unit by radio and then utilized as a background 
picture. A video signal mixed with a lyrics caption is 
transmitted by radio to the video unit so that the user can 
view the background picture and lyrics. In addition to a main 
microphone over which the user sings while listening to an 
accompaniment sound, there is provided an auxiliary micro- 
phone for transmitting a signal by radio. The user can select 
and apply a next tune using the auxiliary microphone while 
singing over it. Therefore, with no necessity for replacing a 
sound module in which lyrics and accompaniments of 
newest songs are previously recorded and a video unit that 
provides a background picture, the user can simply and 
efficiently use the present device. 

6 Claims, 10 Drawing Sheets 
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PORTABLE KARAOKE DEVICE A radio frequency (RF) modulator modulates the ampli- 
fied audio and accompaniment signals at a predetermined 

BACKGROUND OF THE INVENTION radio frequency. As a result, a synthetic melody signal is 

1. Field of the Invention obtained by mixing the audio signal and accompaniment 

, , s signal and then transmitted by radio to an external audio unit 

The present invention relates in general to portable ihTmgh an antenna, 

karaoke devices, and more particularly to a portable karaoke . . , ^ . . 

device which is capable of allowing the user to sing over a an alternative, there has been proposed a portable 

main microphone or auxiliary microphone and listen to his ™ le « vldeo accompaniment system wherein lyncs cap- 

. j ■ t j .u u j- tion data is outputted to a video unit together with a 

song mixed with an accompaniment sound through an audio _ , , uaia * " F . , 4 1 . . 

• 4 .-i • • u i a • ♦ -7u n 10 background video signal at the same time that an accompa- 

unit while viewing a background picture with a lyrics . 6 7 . j *. • * j * j- 

t , , • j .f A r f „ „, •„„ n mment sound of a selected tune is outputted to an audio unit 

caption through a video unit and of temporarily stonng a • . . , ... • • *. j *u u 

tune downloaded through a moving picture experts group 2 whlle , b6lng , h miX K ed 1 ! wUl . * ,. vo,ce h hr ° Ugh * 

(MPEG 2) layer 3 (MP3) technique in its internal sound aerophone, thereby allow.ng the user to s.ng to the accom- 

module.soVt the user can conveniently and simply use the „ P*™ *>™ d whlle vlewuJ g lvncs 00 a background 

, . is picture, 

device. r 

- ~ . „. u- a * However, the above-mentioned conventional portable 

2. Description of the Prior Art . , ' , . U1 . , *\ -, n 

r wireless accompaniment system and portable wireless video 
As well known in the art, accompaniment devices are accompaniment system are advantageous in that they can be 
adapted to store data about accompaniments of a large coriven iently carried and used by the user, but have the 
number of tunes in their internal memones. If the user 20 following disadvantages. Firstly, the existing ROM pack- 
selects a desired one of the tunes, then the associated ages mus[ be replaced with new ones whenever new tunes 
accompaniment device outputs a sound of an accompani- afe added Secondly> the user carmot personally select a 
ment associated with the selected tune through a speaker at desifed 5ackground picture and is thus liable to feel a 
the same time that it inputs a song voice of the user through repU g nance toward the same background picture being con- 
a microphone and outputs it through the speaker. As a result, 25 tiriuously repeated. Thirdly, the user cannot select or reserve 
people can simply practice singing with the accompaniment a next mne whi]e singing over a microphone of the system 
devices. body. As a result, it requires the user to spend extra time 
However, people have to purchase the above-mentioned manipulating the controls to select or reserve a next tune, 
accompaniment devices at a great expense and cannot use 

them at any places other than their installed places, because 30 SUMMARY OF THE INVENTION 

most of the accompaniment devices basically comprise # . . . 

monitor screens mounted integrally therewith and are usu- Therefore, the present invention has been made in view of 

ally installed within rooms. For these reasons, in order to use the above problems, and it is an object of the present 

the accompaniment devices, people must search for places invention to provide a portable wireless accompaniment 

where the accompaniment devices have already been 35 system which is capable of allowing the user to sing over a 

installed ma * D m i cro P none or auxiliary microphone and listen to his 

. , . . _ t . a u_ u oor , song mixed with an accompamment sound through an audio 

In order to overcome the above problems, there has been . 6 . . r , , . 1,,*^ 

; .1-1 * unit while viewing a background picture with a lyrics 

proposed a portable wireless accompaniment system com- UUil u * s 61 1f > mn „ r ^u, *t nr L n * 

p . " . K - JL1 j 1 /rtr^nA\ caption through a video unit and 01 temporarily storing a 

prising a plurality of expandable read only memory (ROM) * UD1( , _ . *L - t 

F , & r J . . r , »• 1 # » .™ 40 tune downloaded through an MP3 technique in its internal 

packages for assigning numbers respectively to tunes w * 1 , . , 

K . 5u u j * • * ^tt, 0 t,.« or sound module, so that the user can conveniently and simply 

desired by the user and stonng accompaniments of the tunes > j 

. iL - J r j- 1 - 1 use t he a cco mpanime nt system 

in the form of digital signals. — c 




In the proposed accompaniment system, a microprocessor f Ina ° f the present invention, an"MP3 decoder is 

is operated synchronously with an oscillation frequency lprov.d«l to dowoload an acoMpan^a. of a toned tac 
from an oscillator and in response to a tune number and ^Naaoa^gandabte sound modu to « provided to store the 

other items applied through a key matrix by the user. accompamnlenT^iiloade^^ 

The microprocessor is adapted to control the entire system A video signal is received from a vTdeo unit by radio and 
operation according to routines stored in a program memory. «*n « td ^ d 35 a background picture. A video signal mixed 
Further, the microprocessor stores data related to a played so with a lyncs caption is transmitted by radio to the video unit 
tune in a memory and displays the current operation state on 50 » that the user can view the background pi cture and lyncs. 
a display unit through a liquid crystal display (LCD) driver. In addition to a main microphone over which the user 
Further, the microprocessor controls a multiplexer, a sings while listening to an accompaniment sound, there is 
D-type flip-flop, a ROM package and other components in provided an auxiliary microphone for transmitting a signal 
the system in response to a tune selection through the key S5 by radio. The user can select and apply a next tune using the 
matrix by the user. A dual sound controller reproduces a auxiliary microphone while singing over it. Therefore, with 
stereo accompaniment sound, which is then amplified by an no necessity for replacing a sound module m which lyrics 
amplifier and accompaniments of newest songs are previously 

An echo generator is adapted to selectively output an echo recorded and a vide ° u f thal P rovid f s a ^ground 
sound of mechanical vibration waves. A tone controller 60 P lcture - the US6r can ^P 1 ? and effic,ent, y ^ the P resent 
controls a tone of the echo sound from the echo generator, system. 

which is then mixed with a stereo audio signal from a brief DESCRIPTION OF THE DRAWINGS 

microphone terminal. 

A gain controller controls a gain of the mixed signal and The above and other objects, features and advantages of 

an audio amplifier amplifies the resultant audio signal 65 the present invention will be more clearly understood from 
together with the amplified stereo accompaniment sound the following detailed description taken in conjunction with 
from the above amplifier. the accompanying drawings, in which: 
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FIG. 1 is a block diagram schematically showing the tions to amplify the audio signal from the main microphone 

entire construction of a portable karaoke device in accor- 8 and limit the amplitude of the amplified audio signal to a 

dance with the present invention; predetermined level. The amplifier/limiter circuit 9 provides 

FIG. 2 is a block diagram schematically showing the its output audio signal via the A-D/D-A converter 7 to a low 

construction of an application specific integrated circuit in 5 pass filter 10, which then passes only frequency band 

pjQ |. components lower than 20 KHz to remove sampling noise 

pjj-i * >% . • j • . ,. , , components higher than 20 KHz from the audio signal, 

FIG. 3 is a circuit diagram showing the construction of a r c L c 

video signal processing circuit including an RGB encoder, An output amplifier 11 amplifies data of the frequency 

overlay circuit and synchronization output unit in accor- band components lower than 20 KHz from the low pass filter 

dance with the present invention; 10 10 and transfers the rcsultant audio an RF * m P llfic ' 

^„ A . . . ,. . • ,i_ . r 12, which then modulates the audio signal into an RF signal 

FIG. 4 is a circuit diagram showing the construction of an and the modulated RF si { {Q an extemal audio 

accompaniment sound output circuit in accordance with the ^ rad . Q h aQ antenna n 

present invention; A . , ~~ . . , , . , r 

m . . . , . • . c An auxiliary microphone 22 is provided separately from 

FIG. 5 is a circuit diagram showing the construction of an 15 ^ sygtem body A lQ traasmit audfo and data signals by 

amplifier/hmiter circuit in FIG. 1; fadio tQ me body thrQUgh a transmissioQ antenna 2 3. A 

FIG. 6 is a circuit diagram showing the constructions of receiver 15 of the body A is adapted to receive the audio and 

an output amplifier and radio frequency amplifier in FIG. 1; data signals from the auxiliary microphone 22 through a 

FIG. 7 is a circuit diagram showing the construction of a reception antenna 14 and separate the received signals from 

receiver in FIG. 1; 20 each other. 

FIG. 8 is a circuit diagram showing the construction of an The separated audio signal from the receiver 15 is trans- 
internal video transmitter/receiver circuit in FIG. 1; ferred to the amplifier/limiter circuit 9 which also receives 
FIG. 9 is a circuit diagram showing the construction of an ^e audio signal from the main microphone 8. TTien, the 
external video transmitter/receiver circuit in FIG. 1; and amplifier/limiter circuit 9 selectively amplifies the audio 
n „ - A . • ,. u • .u «i- f signal from the receiver 15 and the audio signal from the 
FIG. 10 is a circuit diagram showmg the construction of * microphone 8 , and lirnits the amplitude of the ampli- 
an auxiliary microphone in HG. 1- fied audio J gnal {Q the predetermined i evel ^ state d previ- 

DETAILED DESCRIPTION OF THE ouslv * 

PREFERRED EMBODIMENTS 30 A data processor 16 is adapted to convert the separated 

data signal from the receiver 15 into a digital signal and 

FIG. 1 is a block diagram schematically showing the transfer the converted digital signal to the ASIC 3. Such a 

entire construction of a portable karaoke device in accor- digital signal to the ASIC 3 may preferably include a signal 

dance with the present invention. As shown in this drawing, asS ociated with a tune or volume that the user selects or 

the karaoke device comprises an expandable sound module adjusts using the auxiliary microphone 22. 

1 for assigning arbitrary numbers respectively to given tunes 35 A ^ ^ ^ ^ ^ encoder 17 is connected to 

and storing accompaniments of the tunes in the form of th(j ASIC 3 tQ generate a background video signal on the 

digital signals. basis 0 f ^ q and g signals, a digital color carrier 

The karaoke device further comprises an application signal and digital horizontal and vertical synchronization 

specific integrated circuit (ASIC) 3 including a micropro- signals from the ASIC 3. 

cessor 31 (see FIG. 2) that is operated synchronously with 40 ^ over i ay c i rcu i t 18 i s connected to the ASIC 3 to mix 

an oscillation frequency from a crystal oscillator and in a cap tion video signal from the ASIC 3 with the background 

response to a tune number and other items applied through video signal f rom the R Qg encoder 17 in an overlay manner 

a key matrix 2 by the user. t0 exp ress them as one image. 

The microprocessor 31 in the ASIC 3 is adapted to control 45 ^\ synchronization output unit 19 is adapted to selectively 

the entire system operation according to routines stored in a output a main clock signal of 21.47727 MHz or 22.168095 

storage unit 4. Further, the microprocessor 31 stores data MHz according to a National Television System Committee 

related to a played tune in a random access memory (RAM) (NTSC) or Phase Alternation Line (PAL) broadcasting sys- 

5 and displays the current operation state on an LCD 6 tern in response to an external synchronization signal, 

through an LCD driver 34 (see FIG. 2). 5Q An i nterna i video transmitter/receiver circuit 20 is 

The storage unit 4 may preferably include a program adapted to receive a caption/background-mixed video signal 
memory OS-ROM 4a for storing the routines for the control from the overlay circuit 18 and transmit the received video 
of the system operation, a character memory FONT-ROM signal as an internal video signal through an internal video 
4b for storing and outputting characters in the form of digital transmission/reception antenna 21 at a radio frequency con- 
signals, a tune memory DATA-ROM 4c for compressing, 55 trolled by the user. Further, the internal video transmitter/ 
storing and outputting music data in a musical instrument receiver circuit 20 receives a radio frequency signal through 
digital interface (MIDI) format, and a video memory the internal video transmission/reception antenna 21, con- 
GRAPHIC-ROM 4d for storing and outputting a video verts the received radio frequency signal into an intermedi- 
signal in the form of a digital signal. a te frequency signal, detects an external video signal from 

In response to a tune selection through the key matrix 2 60 the converted intermediate frequency signal and outputs the 

by the user, the microprocessor 31 in the ASIC 3 outputs an detected video signal to the ASIC 3. 

accompaniment sound of a corresponding tune stored in the An external video transmitter/receiver circuit 24 is 

sound module 1 to an analog-digital/digital-analog (A-D/D- adapted to transmit or receive a radio frequency signal to or 

A) converter 7. from the internal video transmission/reception antenna 21. 

A main microphone 8 is adapted to input a user's song 65 The external video transmitter/receiver circuit 24 receives a 

voice, convert it into an electrical signal and output the background video signal from a video reproduction unit 25 

resultant audio signal. An amplifier/limiter circuit 9 func- such as a VCD, LDP or VCR and transmits the received 
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video signal as the external video signal to the internal video routines for the control of the system operation, the character 

transmitter/receiver circuit 20 through an external video memory FONT-ROM 4b for storing and outputting charac- 

transmission/reception antenna 26 at a radio frequency con- ters in the form of digital signals, the tune memory DATA- 

trollcd by a frequency controller. Further, the external video ROM 4c for compressing, storing and outputting music data 

transmitter/receiver circuit 24 receives the radio frequency 5 in a MIDI format and the video memory GRAPHIC-ROM 

signal from the internal video transmitter/receiver circuit 20 4d for storing and outputting a video signal in the form of a 

through the external video transmission/reception antenna digital signal, as mentioned above. 

26, converts the received radio frequency signal into an FIG. 3 is a circuit diagram showing the construction of a 

intermediate frequency signal, detects the internal video v id e0 signal processing circuit including the RGB encoder 

signal from the converted intermediate frequency signal and 10 17^ overlay circuit 18 and synchronization output unit 19 in 

outputs the detected video signal to a television (TV) 27. accordance with the present invention. 

An MP3 decoder 28 is connected to the ASIC 3 and j\ synchronization detector 42 is provided to detect the 

selectively to a personal computer (PC) 29 to download data external synchronization signal from the external video 

about an accompaniment sound and lyrics of a new tune and signal from the external video transmitter/receiver circuit 

store the downloaded data in the sound module 1 or other 15 24. To this end, the synchronization detector 42 includes a 

storage unit. transistor TR1, inverter 12, resistor R4 and capacitor C2. A 

Although not shown, a power supply is provided to supply synchronization discriminator 41 is adapted to compare a 

a direct current (DC) voltage from a battery in the karaoke synchronization signal from the ASIC 3 with the external 

device or an external DC voltage as a system drive voltage. synchronization signal detected by the synchronization 

FIG. 2 is a block diagram schematically showing the 20 detector 42. To this end, the synchronization discriminator 

construction of the ASIC 3 in FIG. 1. As shown in this 41 includes an inverter II, diodes Dl and D2, resistors Rl, 

drawing, the ASIC 3 includes the microprocessor 31 for R2 and R3 and a capacitor CI. 

controlling the entire system operation. The overlay circuit 18 includes a video switch for receiv- 

A serial port 32 is adapted to input and output data under 25 ™& the external video signal from the external video 

the control of the microprocessor 31. transmitter/receiver circuit 24 or the video signal from the 

A . . „ c 4 , RGB encoder 17 as a background video signal and the 

A clock generator 33 functions to generate a synchrom- • ,r *u AOTr7 jj (a l fa i I , M w 

. B , c t u • a it caption video signal from the ASIC 3 and alternately select - 

zation signal for system synchronization and other clock . • f • , . , trt .„ tUam • 0 „ ' or i„, 

& , , 3 t I . . ine the received video signals to mix them in an overlay 

signals under the control of the microprocessor 31. ^ ^ Qne jmage 

The LCD driver 34 displays the current °P™fen tfate ^ RGB encodcr 17 is adapted t0 gcnerate the back . 

mcluding a tune number selected by the user on the LCD 6 vjdeo on ^ ^ of ^ * Q and „ 

under the control of the m.croprocessor 31. ^ ^ carrier signa , an(J ^ horizoma , and 

The key matrix 2 includes a tune selection button having vert j ca i synchronization signals from the ASIC 3 and output 

numeral keys of 0 to 9 for selecting a tune number desired the generated v i de0 signal to the overlay circuit 18. 

by the user a tempo adjustment button for adjusting a tempo ^ ^ fc d {q fc a ^ 

of a played tune a tone adjustment button for adjusung , . * ^ &om ^ 

tone of the played tune up/down buttons for adjusting he transmitter/receiver circuit 24 according to whether 

tempo and tone of the p ayed tune to levels desired by the externa] ^ js an NTSC . broadcasting 

user after the tempo and tone adjustment buttons are pushed MHzor a PAL-type broadcasting signal of 

by the user a reset button for returning the played tune to its & en ^ ^ ^ indudes 

normal state when the tune is abnormally played due to a ah QSC1 and QSC2 and NAND ga t es Nl, N2 and 
glitch in play or a mistake in button operation by the user, 

and a continuous play button for playing tunes continuously ' t 

with no separate selection. The key matrix 2 further includes An analog switch 44 is adapted to select one of PAL, 
a start button for starting a tune selected by the user, and a 45 NTSC, external video and internal video modes under the 
stop button for stopping the play of the selected tune. The control of the ASIC based on a user's selection. The syn- 
user can listen to an accompaniment of a desired tune by chronization output unit 19 is adapted to output a synchro- 
pushing the start button and change the played tune to a nization signal to the ASIC 3 according to the mode selected 
different one or select it again by pushing the stop button. bv tne analog switch 44. 

The key matrix 2 further includes a power button for 50 FIG. 4 is a circuit diagram showing the construction of an 

powering on the system. A key matrix controller 35 is accompaniment sound output circuit in accordance with the 

adapted to transfer items selected through the key matrix 2 present invention. 

by the user to the microprocessor 31. The sound module 1 is adapted to output an accompani- 

Input/output ports 36 and 37 function to input and output 55 ment sound of a selected tune stored therein to the A-D/D-A 

data under the control of the microprocessor 31. converter 7 under the control of the microprocessor 31. 

A RAM 38 is adapted to temporarily store a video signal The amplifier/limiter circuit 9 is adapted to amplify an 

from the video reproduction unit 25, received through the audio signal from the main microphone 8 or auxiliary 

internal video transmission/reception antenna 21, under the microphone 22 corresponding to a user's song voice and 

control of the microprocessor 31. 60 limit the amplitude of the amplified audio signal to a 

A video processor 39 processes the video signal stored in predetermined level. The A-D/D-A converter 7 functions to 

the RAM 38 under the control of the microprocessor 31 to separate an output audio signal from the amplifier/limiter 

generate a background image. circuit 9 into a left stereo signal L-ST and a right stereo 

A memory decoder 40 performs read/write operations signal R-ST 

under the control of the microprocessor 31 to read and write 65 The low pass filter 10 includes a first filtering part for 

data from/into the RAM 5 and the storage unit 4 provided passing only frequency band components lower than 20 

with the program memory OS-ROM 4a for storing the KHz to remove sampling noise components higher than 20 
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KHz from the left stereo signal L-ST from the A-D/D-A and a capacitor CIO, and the second noise attenuator is 

converter 7, and a second filtering part for passing only provided with diodes D7 and D8, resistors R19 and R20 and 

frequency band components lower than 20 KHz to remove an operational amplifier OP8. 

sampling noise components higher than 20 KHz from the The amplifier/limitcr circuit 9 further includes a signal 

right stereo signal R-ST from the A-D/D-A converter 7. The 5 measurement part for determining whether each of the audio 

first filtering part is provided with resistors R5 and R6, signals from the first and second noise limiters has been 

capacitors C3 and C4 and an operational amplifier OPI, and inputted from which one of the main and auxiliary micro - 

the second filtering part is provided with resistors R7 and phones 8 and 22 and outputting a signal measurement signal 

R8, capacitors C5 and C6 and an operational amplifier OP2. as a resu it 0 f the determination. To this end, the signal 

The output amplifier 11 includes a first amplification part 1° measurement part includes two operational amplifiers OP9 

for amplifying the sampling noise-removed left stereo signal and OP10. 

from the low pass filter 10 to a predetermined level and pic. 6 is a circuit diagram showing the constructions of 

outputting the amplified left stereo signal to a connector 46, me output amplifier 11 and RF amplifier 12 in FIG. 1. 

and a second amplification part for amplifying the sampling The output amp iifi er n includes a first pre-emphasis 

noise-removed right stereo signal from the low pass filter 10 is circuit 5Qa for enhancing a s i gn al-to-noise (S/N) ratio of the 

to a predetermined level and outputting the amplified right Jeft stefeo signal L _ ST from the low pass filter 10) a second 

stereo signal to the connector 46. The first amplification part pre -emphasis circuit 50b for enhancing an S/N ratio of the 

is provided with a resistor R9, a capacitor C7 and a negative rfght stereQ signal R _ ST from the low pass filter 10 , and a 

feedback operational amplifier OP3, and the second ampli- stereQ S y nme sizer 51 for alternately switching the S/N 

fication part is provided with a resistor R10, a capacitor C8 20 ratio-cnhanced lefl and right stereo signals L-ST and R-ST 

and a negative feedback operational amplifier OP4. The from the fifSt and ^^nd pre-emphasis circuits 50a and 50b 

connector 46 is coupled with a headphone output unit 45 via tQ synthesize tnem mt0 one audio signal. The first pre- 

a cable. emphasis circuit 50a is provided with a resistor R21 and a 

A high-voltage breaker 47 acts to break an external DC capacitor Cll, and the second pre-emphasis circuit 506 is 

voltage or a battery DC voltage when the DC voltage is 25 prov ided with a resistor R22 and a capacitor C12. 

inverted in polarity or has an overvoltage level of 10V or The Qutput amplifier u father includes a phase locked 

more. To this end, the high-voltage breaker 47 includes a loQp cifcuit 52a for generat i n g a high-frequency 

bias resistor Rll, voltage-dividing resistors R12 and R13 and & frequency modulation (FM) circuit 52b for 

and transistors TR2, TR3 and TR4. ^ modulating the audio signal from the stereo synthesizer 51 

A DC-DC converter 48 is provided to convert the DC at a f re q Ue ncy obtained by wired-ORing it with the high- 
voltage passed by the high-voltage breaker 47 into a con- frequency signal from the PLL circuit 52a. The FM circuit 
stant voltage of 4V and supply the converted constant 52 b is provided with resistors R23 and R24, capacitors C13, 
voltage to the ASIC 3 and other internal components in the cl4 and C i 5j a transistor TR6 and a coil LI. 
system. 35 The output amplifier 11 further includes an exciter 53 for 

A delay circuit 49 is adapted to delay the supply of the amplifying the FM signal from the FM circuit 52b to remove 

external DC voltage or battery DC voltage for a predeter- an mter f erence between oscillation and output stages. The 

mined period of time to prevent a surge noise component exc i te r 53 is provided with a capacitor C16, a resistor R25, 

from being applied to the left and right stereo signals at the a trans i stor yR7 and a coil L2. 

initial moment that the DC voltage is supplied. To this end, 4Q ^ Rp lffier 12 fe adapted to amplify power of the 

the delay circuit 49 includes resistors R14 and R15, a pM { amplified by the exciter 53 and transmit the 

capacitor C9 and a transistor TR5. resultant RF signal externally through the antenna 13. To 

FIG. 5 is a circuit diagram showing the construction of the mis en( ^ the RF amp iifi er 12 includes a diode D9, a resistor 

amplifier/liraiter circuit 9 in FIG. 1. ca pacitors C17 and C18, a transistor TR8 and coils L3, 

The amplifier/liraiter circuit 9 includes an operational 45 an a L5. 

amplifier OP5 for receiving and amplifying an audio signal nG ? ig a cifCuit diagram showing the construction of the 

from the main microphone 8, a first noise limiter for limiting rece j ve r 15 in FIG 1 

a noise component of the audio signal amplified by the " ^ ^ ^ ^ {hc ^ 

operational amplifier OP5 and feeding the resultan udio ^ microphone through the 

signal back to the amplifier OPS, and a first noise attenuator 50 ^ * &[ ^ &Q 

for attenuating a noise component ampUfication IC 55 for amplifying an output signal from the 

amplified by the operational amphfi ^ 5 ^^^ mte'r 54 to compensate it for a transmission loss, and a local 

n^ oscillationlCS^orgeneratingalocaloscill^ 
first noise attenuator is provided with diodes D5 and D6, ss A frequency conversion IC 57 converts an output signal 

resistors R16 and R17 and an operational amplifier OP6. from the amplification IC 55 into an intermediate frequency 

H» amplifier/limiter circuit 9 further includes an opera- signal of 10.7 MHz by wired-ORing it with the local 

tional amplifier OP7 for receiving an audio signal from the oscillating frequency from the local oscillation IC 56 A 

auxiliary microphone 22 through the receiver 15 and ampli- demodulator 58 is adapted o demodulate the mtermediate 
fying the received audio signal, a second noise limiter for 60 frequency signal from the frequency conversion IC 57 to 

limifing a noise component of the audio signal amplified by separate the original signal from a carrier. To this end, the 

the operational amplifier OP7 and feeding the resultant demodulator 58 ujcludes a resistor R27, a coil L6 and 

audio signal back to the amplifier OP7, and a second noise capacitors C19 and CZO. 

attenuator for attenuating a noise component from the audio A separation IC 59 separates the original signal from the 
signal amplified by the operational amplifier OF7 and trans- 65 demodulator 58 into the original audio signal and data 

ferring the resultant audio signal to the A-D/D-A converter signal. A pair of operational amplifiers OP11 and OP12 are 

7. The second noise limiter is provided with a resistor R18 adapted to amplify the original audio signal from the sepa- 
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ration IC 59 and transfer the amplified audio signal to the 
amp lifier/lim iter circuit 9, and a pair of operational ampli- 
fiers OP11 and OP12 are adapted to amplify the original data 
signal from the separation IC 59 and transfer the amplified 
data signal to the microprocessor 31 in the ASIC 3 via the 5 
data processor 16. 

FIG. 8 is a circuit diagram showing the construction of the 
internal video transmitter/receiver circuit 20 in FIG. 1. 

The internal video transmitter/receiver circuit 20 includes 
a transmission/reception IC 60 for receiving the radio fre- 10 
quency signal from the external video transmitter/receiver 
circuit 24 through the internal video transmission/reception 
antenna 21. An amplification circuit functions to amplify the 
radio frequency signal received by the transmission/ 
reception IC 60. To this end, the amplification circuit is 15 
provided with resistors R28 and R29, capacitors C21 and 
C22, a coil L7 and a transistor TR9. An amplification IC 61 
amplifies an output signal from the amplification circuit to 
compensate it for a transmission loss, and a local oscillation 
IC 62 generates a local oscillating frequency. 20 

The internal video transmitter/receiver circuit 20 further 
includes a detection IC 63 for converting an output signal 
from the amplification IC 61 into an intermediate frequency 
signal by wired-ORing it with the local oscillating frequency 
from the local oscillation IC 62, detecting the external video 25 
signal from the converted intermediate frequency signal and 
transferring the detected video signal to the ASIC 3. 

A frequency generator is adapted to generate a frequency 
of the caption/background-mixed video signal from the 
overlay circuit 18 under the control of a frequency controller 
64. To this end, the frequency generator includes resistors 
R30 and R31, coils L8 and L9, capacitors C23 and C24 and 
a transistor TRIO. 

A stereo IC 65 mixes the separated left and right stereo 35 
signals L-ST and R-ST from the A-D/D-A converter 7 into 
a stereo audio signal. A pair of transistors TRU and TR12 
are adapted to two-step amplify the stereo audio signal from 
the stereo IC 65, and a pair of transistors TR13 and TR14 are 
adapted to two-step amplify the caption/background-mixed 4Q 
video signal with the frequency generated by the frequency 
generator and wired-OR the amplified video signal with the 
stereo audio signal amplified by the transistors TR11 and 
TR12 to mix them. 

The internal video transmitter/receiver circuit 20 further 45 
includes a filtering circuit for filtering the stereo audio/ 
video-mixed signal from the transistors TR13 and TR14 and 
transmitting the resultant radio frequency signal through the 
internal video transmission/reception antenna 21. The filter- 
ing circuit is provided with capacitors C24a and C25 and a 50 
coil L10. 

FIG. 9 is a circuit diagram showing the construction of the 
external video transmitter/receiver circuit 24 in FIG. 1. 

The external video transmitter/receiver circuit 24 includes 
a transmission/reception IC 66 for receiving the radio fre- 55 
quency signal from the internal video transmitter/receiver 
circuit 20 through the external video transmission/reception 
antenna 26, an amplification circuit for amplifying the radio 
frequency signal received by the transmission/reception IC 
66, an amplification IC 67 for amplifying an output signal 60 
from the amplification circuit to compensate it for a trans- 
mission loss, and a local oscillation IC 68 for generating a 
local oscillating frequency. The amplification circuit is pro- 
vided with resistors R32 and R33, capacitors C26 and C27, 
a coil Lll and a transistor TR15. 65 

A detection IC 69 is adapted to convert an output signal 
from the amplification IC 67 into an intermediate frequency 
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signal by wired-ORing it with the local oscillating frequency 
from the local oscillation IC 68 and detect a stereo audio/ 
video -mixed signal from the converted intermediate fre- 
quency signal. A demodulation IC 70 functions to demodu- 
late the stereo audio/vidco-mixed signal detected by the 
detection IC 69 to separate it into a stereo audio signal and 
a video signal. 

The video transmitter/receiver circuit 24 further includes 
an operational amplifier OP15 for amplifying a left stereo 
signal of the stereo audio signal from the demodulation IC 
70 and outputting the amplified left stereo signal to the TV 
27 through a left audio output terminal AUDIO L, and an 
operational amplifier OP16 for amplifying a right stereo 
signal of the stereo audio signal from the demodulation IC 
70 and outputting the amplified right stereo signal to the TV 
27 through a right audio output terminal AUDIO R. 

A video amplification I C 71 is adapted to amplify the 
video signal from the demodulation IC 70 and output the 
amplified video signal to the TV 27 through a video output 
terminal VIDEO OUT. 

A frequency generator functions to generate a frequency 
of the background video signal from the video reproduction 
unit 25 under the control of a frequency controller 72. To this 
end, the frequency generator includes resistors R34 and R35, 
coils L12 and L13, capacitors C28 and C29 and a transistor 
TR16. 

The video transmitter/receiver circuit 20 further includes 
a pair of transistors TR17 and TR18 for two-step amplifying 
the video signal with the frequency generated by the fre- 
quency generator, and a filtering circuit for filtering the 
video signal amplified by the transistors TR17 and TR18 and 
transmitting the resultant radio frequency signal through the 
external video transmission/reception antenna 26. The fil- 
tering circuit is provided with capacitors C30 and C31 and 
a coil L14. 

FIG. 10 is a circuit diagram showing the construction of 
the auxiliary microphone 22 in FIG. 1. 

The auxiliary microphone 22 includes an input unit 73 for 
inputting a user's song voice and outputting a corresponding 
audio signal, an operational amplifier OP17 for amplifying 
the audio signal from the input unit 73, a noise removing 
circuit for removing a noise component from the audio 
signal amplified by the operation amplifier OP17, and a first 
amplification circuit for amplifying the noise-removed audio 
signal from the noise removing circuit. The noise removing 
circuit is provided with operational amplifiers OP18 and 
OP19, NAND gates NA4, NA5 and NA6, resistors 
R36-R41 and capacitors C32 and C33, and the first ampli- 
fication circuit is provided with an inverter 13, a resistor R42 
and an oscillator OSC4. 

The auxiliary microphone 22 further includes a key 
matrix 75 having a tune selection button having numeral 
keys of 0 to 9 for selecting a tune number desired by the user, 
up/down buttons for adjusting a tempo and tone of a played 
tune to levels desired by the user, a reset button for returning 
the played tune to its normal state when the tune is abnor- 
mally played due to a glitch in play or a mistake in button 
operation by the user, a continuous play button for playing 
tunes continuously with no separate selection, a start button 
for starting a tune selected by the user, and a stop button for 
stopping the play of the selected tune. The user can listen to 
an accompaniment of a desired tune by pushing the start 
button and change the played tune to a different one or select 
it again by pushing the stop button. The key matrix 75 
further has a power button for supplying power from a 
battery 78 contained in the auxiliary microphone 22 to 
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components in the microphone. A key matrix controller 74 
acts to recognize an item selected through the key matrix 75 
by the user and generate a corresponding data signal, and a 
second amplification circuit functions to amplify the data 
signal from the key matrix controller 74. To this end, the 
second amplification circuit is provided with an inverter 14, 
a resistor R43 and an oscillator OSC5. 

An audio/data mixer is adapted to mix the audio signal 
and data signal amplified respectively by the first and second 
amplification circuits. To this end, the audio/data mixer 
includes resistors R44 and R45, a transistor TR19, capaci- 
tors C34 and C35 and inverters 15 and 16. 

A frequency generator is adapted to generate a frequency 
of the audio/data-mixed signal from the audio/data mixer 
under the control of a frequency controller 76. To this end, 
the frequency generator includes resistors R46 and R47, 
coils L15 and L16, capacitors C36 and C37 and a transistor 
TR20. A pair of transistors TR21 and TR22 are adapted to 
two-step amplify the audio/data-mixed signal with the fre- 
quency generated by the frequency generator and transmit 
the resultant radio frequency signal through the transmission 
antenna 23. 

The auxiliary microphone 22 further includes a power 
supply for supplying the power from the battery 78 as 
operating power to the above components in the micro- 
phone. The power supply includes a low power alarm circuit 
composed of an inverter 17 and a diode D10. 

As apparent from the above description, the present 
invention provides a portable karaoke device comprising an 
MP3 decoder for downloading an accompaniment of a 
desired tune, and an expandable sound module for storing 
the accompaniment downloaded by the MP3 decoder. 

A video signal is received from a video unit by radio and 
then utilized as a background picture. A video signal mixed 
with a lyrics caption is transmitted by radio to the video unit 
so that the user can view the background picture and lyrics. 

In addition to a main microphone over which the user 
sings while listening to an accompaniment sound, there is 
provided an auxiliary microphone for transmitting a signal 
by radio. The user can select and apply a next tune using the 
auxiliary microphone while singing over it. Therefore, with 
no necessity for replacing a sound module in which lyrics 
and accompaniments of newest songs are previously 
recorded and a video unit that provides a background 
picture, the user can simply and efficiently use the present 
device. 

Although the preferred embodiments of the present inven- 
tion have been disclosed for illustrative purposes, those 
skilled in the art will appreciate that various modifications, 
additions and substitutions are possible, without departing 
from the scope and spirit of the invention as disclosed in the 
accompanying claims. 

What is claimed is: 

1. A portable karaoke device comprising a sound module 
for storing accompaniments of tunes in the form of digital 
signals and outputting a corresponding one of the stored 
accompaniments to an analog-digital/digital-analog con- 
verter in response to a tune selection by the user, a main 
microphone for inputting a user's song voice, converting it 
into an electrical signal and outputting the resultant audio 
signal, amplifier/limiter means for amplifying the audio 
signal from said main microphone, limiting the amplitude of 
the amplified audio signal to a predetermined level and 
outputting the resultant audio signal to said analog-digital/ 
digital-analog converter, a low pass filter for low pass 
filtering an output signal from said analog-digital/digital- 
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analog converter, an output amplifier for amplifying an 
output signal from said low pass filter, and a radio frequency 
amplifier for modulating an output signal from said output 
amplifier into a radio frequency signal and transmitting the 
modulated signal to an external audio unit by radio through 
an antenna, wherein said portable karaoke device further 
comprises: 

an auxiliary microphone provided separately from the 
body of said device for transmitting audio and data 
signals by radio to the body through a transmission 
antenna; 

receiver means installed in the body of said device for 
receiving said audio and data signals from said auxil- 
iary microphone through a reception antenna and sepa- 
rating the received signals from each other; 

said amplifier/limiter means selectively amplifying the 
separated audio signal from said receiver means and 
said audio signal from said main microphone and 
limiting the amplitude of the amplified audio signal to 
said predetermined level; 

an application specific integrated circuit for controlling 
the entire operation of said device; 

a data processor for converting the separated data signal 
from said receiver means into a digital signal and 
transferring the converted digital signal to said appli- 
cation specific integrated circuit; 

encoding means connected to said application specific 
integrated circuit for generating a background video 
signal on the basis of digital read, green and blue 
signals, a digital color carrier signal and digital hori- 
zontal and vertical synchronization signals from said 
integrated circuit; 

overlay means connected to said application specific 
integrated circuit for mixing a caption video signal 
from said integrated circuit with the background video 
signal from said encoding means in an overlay manner 
to express them as one image; 

synchronization output means for selectively outputting a 
main clock signal of 21 .47727 MHz or 22.168095 MHz 
according to an NTSC or PAL broadcasting system in 
response to an external synchronization signal; 

internal video transmitter/receiver means for receiving a 
caption/background-mixed video signal from said 
overlay means and transmitting the received video 
signal as an internal video signal through an internal 
video transmission/reception antenna at a radio fre- 
quency controlled by a first frequency controller, said 
internal video transmitter/receiver means being further 
adapted to receive a radio frequency signal through said 
internal video transmission/reception antenna, convert 
the received radio frequency signal into an intermediate 
frequency signal, detect an external video signal from 
the converted intermediate frequency signal and output 
the detected video signal to said application specific 
integrated circuit; and 

external video transmitter/receiver means for receiving a 
background video signal from a video reproduction unit 
and transmitting the received video signal as said 
external video signal to said internal video transmitter/ 
receiver means through an external video transmission/ 
reception antenna at a radio frequency controlled by a 
second frequency controller, said external video 
transmitter/receiver means being further adapted to 
receive a radio frequency signal from said internal 
video transmitter/receiver means through said external 
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video transmission/reception antenna, convert the 
received radio frequency signal into an intermediate 
frequency signal, detect said internal video signal from 
the converted intermediate frequency signal and output 
the detected video signal to a television. 

2. A portable karaoke device asset forth in claim 1, further 
comprising video signal processing means including: 

synchronization detection means for detecting said exter- 
nal synchronization signal from said external video 
signal from said external video transmitter/receiver 
means, said synchronization detection means including 
a transistor, a first inverter, a first resistor and a first 
capacitor; 

synchronization discrimination means for comparing a 
synchronization signal from said application specific 15 
integrated circuit with said external synchronization 
signal detected by said synchronization detection 
means, said synchronization discrimination means 
including a second inverter, first and second diodes, 
second to fourth resistors and a second capacitor; 20 

said overlay means including a video switch for receiving 
said external video signal from said external video 
transmitter/receiver means or said video signal from 
said encoding means as a background video signal and 
said caption video signal from said application specific 25 
integrated circuit and alternately selecting the received 
video signals to mix them in an overlay manner and 
express them as one image; 

said encoding means generating said background video 
signal on the basis of said digital red, green and blue 30 
signals, digital color carrier signal and digital horizon- 
tal and vertical synchronization signals from said appli- 
cation specific integrated circuit and outputting the 
generated video signal to said overlay means; 

clock generation means for generating a clock signal 
associated with said external video signal from said 
external video transmitter/receiver means according to 
whether said external video signal is an NTSC-type 
broadcasting signal of 3.59745 MHz or a PAL-type 
broadcasting signal of 4.447619 MHz, said clock gen- 
eration means including first and second oscillators and 
first to third NAND gates; 

an analog switch for selecting one of PAL, NTSC, exter- 
nal video and internal video modes under the control of 
said application specific integrated circuit based on a 
user's selection; and 

said synchronization output means outputting a synchro- 
nization signal corresponding to the mode selected by 
said analog switch to said application specific inte- 
grated circuit. 

3. A portable karaoke device as set forth in claim 1, 
wherein said receiver means includes: 

a filter for receiving said audio and data signals from said 
auxiliary microphone through said reception antenna 
and filtering the received signals; 

first amplification means for amplifying an output signal 
from said filter; 

a local oscillator for generating a local oscillating fre- 
quency; 

a frequency converter for converting an output signal 
from said first amplification means into an intermediate 
frequency signal of 10.7 MHz by wired-ORing it with 
said local oscillating frequency from said local oscil- 
lator; 

demodulation means for demodulating said intermediate 
frequency signal from said frequency converter to 
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separate the original signal from a carrier, said demodu- 
lation means including a resistor, a coil and first and 
second capacitors; 
a separator for separating the original signal from said 
demodulation means into the original audio signal and 
data signal; 

second amplification means for amplifying the original 
audio signal from said separator and transferring the 
amplified audio signal to said amplifier/limiter means, 
said second amplification means including first and 
second operational amplifiers; and 

third amplification means for amplifying the original data 
signal from said separator and transferring the ampli- 
fied data signal to said application specific integrated 
circuit via said data processor, said third amplification 
means including third and fourth operational amplifi- 
ers. 

4. A portable karaoke device as set forth in claim 1, 
wherein said internal video transmitter/receiver means 
includes: 

transmission/reception means for receiving said radio 
frequency signal from said external video transmitter/ 
receiver means through said internal video 
transmission/reception antenna; 

first amplification means for amplifying said radio fre- 
quency signal received by said transmission/reception 
means, said first amplification means including first and 
second resistors, first and second capacitors, a first coil 
and a first transistor; 

second amplification means for amplifying an output 
signal from said first amplification means to compen- 
sate it for a transmission loss; 

a local oscillator for generating a local oscillating fre- 
quency; 

a detector for converting an output signal from said 
second amplification means into an intermediate fre- 
quency signal by wired-ORing it with said local oscil- 
lating frequency from said local oscillator, detecting 
said external video signal from the converted interme- 
diate frequency signal and transferring the detected 
video signal to said application specific integrated 
circuit; 

frequency generation means for generating a frequency of 
said caption/background-mixed video signal from said 
overlay means under the control of said first frequency 
controller, said frequency generation means including 
third and fourth resistors, second and third coils, third 
and fourth capacitors and a second transistor; 

stereo means for mixing left and right stereo signals from 
said analog-digital/digital-analog converter into a ste- 
reo audio signal; 

third amplification means for two-step amplifying the 
stereo audio signal from said stereo means, said third 
amplification means including third and fourth transis- 
tors; 

fourth amplification means for two-step amplifying said 
caption/background -mixed video signal with the fre- 
quency generated by said frequency generation means 
and wired-ORing the amplified video signal with the 
stereo audio signal amplified by said third amplification 
means to mix them, said fourth amplification means 
including fifth and sixth transistors; and 

filtering means for filtering the stereo audio/video-mixed 
signal from said fourth amplification means and trans- 
mitting the resultant radio frequency signal through 
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said internal video transmission/reception antenna, said 
filtering means including fifth and sixth capacitors and 
a fourth coil. 

5. A portable karaoke device as set forth in claim 1, 
wherein said external video transmitter/receiver means 
includes: 

transmission/reception means for receiving said radio 
frequency signal from said internal video transmitter/ 
receiver means through said external video 
transmission/reception antenna; 

first amplification means for amplifying said radio fre- 
quency signal received by said transmission/reception 
means, said first amplification means including first and 
second resistors, first and second capacitors, a first coil 
and a first transistor; 

second amplification means for amplifying an output 
signal from said first amplification means; 

a local oscillator for generating a local oscillating fre- 
quency; 

a detector for converting an output signal from said 
second amplification means into an intermediate fre- 
quency signal by wired-ORing it with said local oscil- 
lating frequency from said local oscillator and detecting 
a stereo audio/video -mixed signal from the converted 
intermediate frequency signal; 

a demodulator for demodulating the stereo audio/video- 
mixed signal detected by said detector to separate it 
into a stereo audio signal and a video signal; 

third amplification means for amplifying a left stereo 
signal of the stereo audio signal from said demodulator 
and outputting the amplified left stereo signal to said 
television through a left audio output terminal, said 
third amplification means including a first operational 
amplifier; 

fourth amplification means for amplifying a right stereo 
signal of the stereo audio signal from said demodulator 
and outputting the amplified right stereo signal to said 
television through a right audio output terminal, said 
fourth amplification means including a second opera- 
tional amplifier; 

fifth amplification means for amplifying the video signal 
from said demodulator and outputting the amplified 
video signal to said television through a video output 
terminal; 

frequency generation means for generating a frequency of 
said background video signal from said video repro- 
duction unit under the control of said second frequency 
controller, said frequency generation means including 
third and fourth resistors, second and third coils, third 
and fourth capacitors and a second transistor; 

sixth amplification means for two-step amplifying said 
background video signal with the frequency generated 
by said frequency generation means, said sixth ampli- 
fication means including third and fourth transistors; 
and 
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filtering means for filtering said background video signal 
amplified by said sixth amplification means and trans- 
mitting the resultant radio frequency signal through 
said external video transmission/reception antenna, 
5 said filtering means including fifth and sixth capacitors 
and a fourth coil. 
6. A portable karaoke device as set forth in claim 1, 
wherein said auxiliary microphone includes: 

input means for inputting a user's song voice and output- 
ting a corresponding audio signal; 
first amplification means for amplifying the audio signal 
from said input means, said first amplification means 
including a first operational amplifier; 
35 noise removing means for removing a noise component 
from the audio signal amplified by said first amplifi- 
cation means, said noise removing means including 
second and third operational amplifiers, first to third 
NAND gates, first to sixth resistors and first and second 
capacitors; 

second amplification means for amplifying the noise- 
removed audio signal from said noise removing means, 
said second amplification means including a first 
25 inverter, a seventh resistor and a first oscillator; 

a key matrix having a tune selection button having 
numeral keys of 0 to 9, up/down buttons, a reset button, 
a continuous play button, a start button, a stop button 
and a power button; 
a key matrix controller for recognizing an item selected 
through said key matrix by the user and generating a 
corresponding data signal; 
third amplification means for amplifying the data signal 
from said key matrix controller, said third amplification 
means including a second inverter, an eighth resistor 
and a second oscillator; 
audio/data mixing means for mixing the audio signal and 
data signal amplified respectively by said second and 
40 third amplification means, said audio/data mixing 
means including ninth and tenth resistors, a first 
transistor, third and fourth capacitors and third and 
fourth inverters; 
frequency generation means for generating a frequency of 
45 the audio/data -mixed signal from said audio/data mix- 
ing means under the control of a third frequency 
controller, said frequency generation means including 
eleventh and twelfth resistors, first and second coils, 
fifth and sixth capacitors and a second transistor; and 
50 fourth amplification means for two-step amplifying said 
audio/data-mixed signal with the frequency generated 
by said frequency generation means and transmitting 
the resultant radio frequency signal through said trans- 
mission antenna, said fourth amplification means 
55 including third and fourth transistors. 
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